Mast cells and basophils are selectively activated in vitro and in vivo through CD200R3 in an IgE-independent manner.
Mast cells and basophils have been implicated in the host defense system against pathogens and in the development of allergic disorders. Although IgE-dependent responses via FcepsilonRI on these cells have been extensively studied, little is known about cell surface molecules that are selectively expressed by these cells and engaged in their activation via an IgE-independent mechanism. We have recently established two mAbs that reacted specifically with murine mast cells and basophils, and one of them selectively depleted basophils when administered in vivo. Biochemical and flow cytometric analyses revealed that both mAbs specifically recognized a CD200R-like protein, CD200R3, but not other CD200R family members. CD200R3 existed as a disulfide-linked dimer, unlike other CD200Rs, and was expressed on mast cells and basophils primarily in association with an ITAM-bearing adaptor DAP12. Cross-linking of CD200R3 with the mAbs induced degranulation in mast cells and production of the cytokine IL-4 in basophils in vitro. Administration of the nondepleting mAb in vivo elicited systemic and local anaphylaxis in a CD200R3-dependent manner. These results suggest that CD200R3 functions as an activating receptor on mast cells and basophils to regulate IgE-independent immune responses in cooperation with an inhibitory receptor CD200R, similar to the paired receptors expressed on NK cells.